SEPARATION OF POTASSIUM ISOTOPES IN VALONIA AND NITELLA by Jacques, A. G.
SEPARATION  OF  POTASSIUM  ISOTOPES  IN  VALONIA  AND 
NITELLA 
BY A. G. JACQUES* 
(From the Laboratories of The Rockefeller Institute for Medical Research) 
(Received for publication, April 15, 1940) 
A.  K.  Brewer  t  reports  that  in certain  cases the ratio  K 8g  +  K 41 in  the 
organism is not the same as in the environment.  This situation appears to 
exist in  Valonia  ~ and  NiteUa  3 according  to  determinations  made  by Dr. 
Brewer to whom the author has sent samples of sap.  The  author  desires 
to make grateful acknowledgment of Dr. Brewer's kindness. 
The cells of Valonia were removed from the sea water, rinsed in distilled 
water, and pierced by a glass tube tapered to a fine capillary.  By means of 
gentle pressure  or suction  the  tube was filled with  sap which  was trans- 
ferred to quartz or Pyrex bottles. 
The Nitella cells were rinsed with distilled water and cut open to allow 
the sap to flow out into quartz or Pyrex vessels. 
The results are shown in Table 1.  In the opinion of Dr.  Brewer, they 
indicate some separation of K 89 from K 4t by Valonia and NiteUa. 
It is evident that this separation cannot be due to diffusion.  The diffu- 
sion path in both cases is very short. 
It  seems  possible  that  the  separation  depends  on  a  higher  partition 
coefficient, S, for K 4~ than for K 39 (S  =  concentration in the non-aqueous 
protoplasmic surface layer  +  concentration  in the external  solution).  A 
similar explanation has been suggested  4 for the fact that K + is taken up by 
Valonia in preference to Na  + and this can be imitated to a  certain extent 
by guaiacol which takes up more K + than Na  +.  This is in accordance with 
the rule of Shedlovsky and Uhlig  6 which states that the partition coefficient 
increases with the ionic radius.  On this  basis we might  expect K ~1 to be 
taken up more than  K 89. 
* Work completed by Dr. Jacques before his death in February, 1939. 
1 Brewer, A. K., Y. Am. Chem. Soc., 1936, fiB, 365, 370; Ind. and Eng. Chem., 1938, 
30, 893.  Lasnitzkl, A., and Brewer, A. K., Nature, 1938,142, 538. 
Valonia macrophysa, Kiitz., collected in Bermuda. 
s Nitellaflexilis, Ag., collected in the vicinity of New York City. 
4 Cf. Osterhout, W. J. V., Bot. Rev., 1936, 2, 283. 
Shedlovsky, T., and Uhlig, H. H., J. Gen. Physiol.,  1933-34, 17, 549, 563. 
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In view of this the following experiment was made.  A solution of 0.2 
KOH was shaken  with  a  mixture  of 70 per  cent guaiacol  A-  30 per  cent 
p-cresol:  this  will  be called  G.C.  mixture  for  convenience.  The  K + was 
extracted from the G.C. mixture by shaking with 0.5 x~ H~SO4 and was re- 
converted  to  KOH:  this  was  shaken  with  fresh  G.C.  mixture;  from  this 
the K + was again removed by H~SO4, converted to KOH, and again shaken 
with G.C. mixture, and so on.  After 13 repetitions 6 the ratio of K 39  +  K 41 
in  the G.C. mixture was 14.10  4- 0.04.  At  the  start it was  14.20  4- 0.04. 
Dr. Brewer regards  this  change  as possibly significant. 
TABLE  I 
Solution  K s~ +  K41 
Bermuda sea water .............................................. 
v'  "  ~Sample I ........................................... 
a~oma sap  ~Sam  le II  P  .......................................... 
....  [Sample I ............................................ 
2Vitala  sap ~Sample II ........................................... 
KOH before shaking ............................................. 
~Sample I .......................... 
K  taken up by guaiacol mixture [Sample II .......................... 
14.20 4- 0.03 
13.85  4- 0.05 
13.85  4- 0.05 
13.85  4- 0.03 
14.00 4- 0.03 
14.20 4- 0.02 
14.10 4- 0.04 
14.09 4- 0.03 
This  result  suggests  that  further  experiments  with  organic  substances 
may prove interesting. 
SUMMARY 
The ratio of K 39  +  K 41 appears to be lower  in  the  sap of Valonia and 
Nitella than in the environment, indicating that the living cell can separate 
these isotopes to some extent. 
Experiments  with  a  mixture  of  guaiacol  and  p-cresol  suggest  that  a 
similar separation may occur here but further experiments are needed. 
6 A  similar result  (decrease of the ratio K *~  +  K 41 in the  G.C. mixture)  would pre- 
sumably  be achieved by shaking the G.C. mixture once with a  sufficiently large volume 
of aqueous KOH. 